Pulse radiolysis was applied to the lithium-, sodium-and potassium-silicate glasses. The obtained spectra in micro and milli second ranges were the same as those observed by steady state X-ray irradiation at cryogenic temperature . The peak energies increased with a decrease in the radius of alkali ion. The lifetimes of these transient components were relatively long. In one second after irradiation the spectra of lithium and sodium silicate glasses resemble those by X-ray irradiation at room temperature, while the additional absorption due to trapped electrons located on the potassium ion remained in the same time range. The absorption due to the transient components in the sodium silicate glasses decreased with increasing temperature as well as by doping an electron scavenger such as Cd (II) ion. The emission due to recombination of the electron centers with some hole centers was reduced by the presence of Cd (II) ion.
Introduction
The coloration in oxide glasses of many kinds by X-ray or ƒÁ-ray have been studied extensively for many years1) -6 tion spectra consist mainly of four prominent peaks (H2+, H3+, E3-and E4-) in the visible and ultra violet region. Here the H2+ and H3+ centers were assigned to hole centers located on the oxygen ions of the glass network , whereas E3-and E4-centers are electron centers whose structure could not be known.
In understanding the thermal stability , one must consider the two factors , temperature and the time duration after irradiation . The fact that the E1-and E2-centers are present stably at the cryogenic temperature means these centers can be present in a short time range (micro or nano second) after irradiation even at higher, say, room temperature. The pulse radiolysis technique provides a key to solve the above problem. In the present paper we examined the pulse irradiated alkali silicate glasses by optical absorption measurement at room and higher temperature and compared them with the results of the low tempera-ture spectra by Mackey et al. By doping the Cd (II) ion as an appropriate electron scavenger, the origin of the absorption in a short time period was also allocated. *Mackey et al. assigned four electron and three hole centers in sodium silicate glasses induced by low temperature X-ray irradiation and successive absorption and emission measure ments; i.e. E1-, E2-, E3-, E4-, H1+, H2+ and H3+. Among them the H1+ center was assigned only from the emission spectra. The absorption energy due to the E4-center is located beyond the wavelength range of the present experiment (235 nm). The principal properties of the centers were tabulated in to that observed in alkali borate glasses11) as well as in F-center spectra of many alkali halides12).
The resemblance of the low temperature X-ray irradiation spectra and the early stage of pulse radiolysis spectra indicates that the same defect centers take part in the irradiation. The unstable E1-center disappears first in the micro second range and the bleaching of the E2-center follows. ion, so that the origin of these centers was assigned to the electron center trapped on the individual alkali ions.
(4) These transient components could be also lowered by introducing the electron scavenger such as Cd (II) ion in the glass.
(5) The strong emission due to the recom bination of the electron and the hole centers was also observed in potassium and sodium silicate glasses. The emission was also reduced by the presence of the Cd (II) ion.
(6) According to the Mackey's notation, seven centers (E1-, E2-, E3-, E4-, H1+, H2+, and H3+) are formed on irradiation at room temperature. Among them the two electron centers E1-and E2-disappear thermally or radiatively by recombina tion with H1+ center in micro to milli second range. Finally one can see the spectra comprised of the remaining four centers in the second range. In the Cd (II) ion containing glass an additional Cd (I) electron center is also created.
